Ultra-shallow n+p junctions featuring very low reverse-bias current densities (3.1x10-9 NwP at -5 V) have been successfully formed at a post-implantation annealing temperature as low as 450"C. Such a low reverse-bias cunent level has been achieved by eliminating residual point defects remaining after 450'C post-implantation annealing by a newly developed hydrogen radical sintering ftI*-sintering).
1) INTRODUCTION
There is a strong interest in forming low reverse-bias cunent junctions at low temperatures (e.g., 450"C) because the establishment of total low temperature processing (below 500"C) is an essential requirement for implementing metal substrate CMOS devices, whi_c.h are expected to operate at frequencies as high as L0 GHzl). Previously *e succ-eeded in reducing the reverse-bias current of ion-implanted n*p junctions by low temperature anrrealing. This was achieved by using a UHV ion implante() to eliminate residual gas contamination, and also by installing silicon protecting covers over metal internal components of the ion implanter (Fig.l) in order to eliminate metal contamination caused by high energy ion beam sputtering3). Ho*euer, junctions formed at 450"C so far have presented reverse-bias cunent levels about two orders of magnitude higher than samples formed at 1000"C, so that sources of leakage current other than residual gas-molecule adsorption and metallic sputtering contamination must be investigated. independently heated but in our particular case they were set at the same temperature. The H--sintering was canied out in two steps, namely at 450'C for 20 min and than at 420oC for 3h.
3) RESULTS AND DISCUSSION
The reverse-bias cunent obtained by post-implantation annealing at 450oC, even without H"-sintering, is three to four^orders of magnitude lower than the previously reported datau'v), as shown in Fig.3 . Therefore, our diodes are very sensitive to low-level defects, thus being suited to study the behavior of residual defects in low-temperature annealed junctions. It is well known that defects generated by ion implantation process cannot be completely annealed out even by high-temperature post-implantation annealing. We speculate that the degradation of the lifetimes is caused by defects In Fig.4 
